In literature, there is ongoing discussion whether entrepreneurial activity, approximated by, for instance, changes in self-employment, tends to behave pro-cyclically, counter-cyclically or rather is a-cyclical. Thus far, both theoretical and empirical evidence, where various multiple methodological approaches are used, This paper is designed to contribute to the present state of the art, by presenting a novel methodological approach to identification of the relationship between the intensity of entrepreneurial activity and business cycle. Put differently, we aim unveil if entrepreneurship (approximated by changes in self-employment) behaves pro-cyclically, counter-cyclically or a-cyclically. To exemplify our new conceptual approach, we use quarterly data on deflated gross domestic product and self-employment. The empirical evidence
Introduction.
In literature, there is ongoing discussion whether entrepreneurial activity, approximated by, for instance, changes in self-employment, tends to behave pro-cyclically, counter-cyclically or rather is a-cyclical. Still relatively little efforts have been made to empirical verification of entrepreneurial behavior patterns over business cycles. In so far, both theoretical and empirical evidence, where various methodological approaches are used, does not provide clear answer to the latter; while widely offered explanations are scattered and lack robustness. We still lack consistent methodological framework allowing providing clear answer whether entrepreneurship lags or leads business cycles, or whether its behavioral patterns are pro-, or counter-cyclical, hence examining these relationships remains a challenging task.
Regarding the latter, some evidence may be traced in works of Kollinger and Thurik (2012), which using This paper is designed to contribute to the present state of the art, by presenting a novel methodological approach to identification of the relationship between the intensity of entrepreneurial activity and business cycle. Put differently, we aim unveil if entrepreneurship (approximated by changes in self-employment) behaves pro-cyclically, counter-cyclically or a-cyclically.
It comprises six logically structured sections. Section first is the introduction. The second section briefly explains motivation and contextual background of our further research; while section third demonstrates literature review regarding empirical research examining existing relationships between entrepreneurial activities and business cycles. Next, section four extensively clarifies novel methodological approach allowing for identification whether entrepreneurship activity -approximated by changes in total self-employment -behaves pro-cyclically, counter-cyclically or rather tends to be a-cyclical. In section fifth, using quarterly data on total gross domestic product and total self-employment in Italy over 1995-2014, we exemplify this new methodology. The period of analysis is restricted to the years 1995-2014. All statistics are extracted from OECD datasets on Annual Labor Force and Gross Domestic Product. Finally section six concludes.
Motivation and contextual background.
Both in theoretical and empirical literature, which examines emerging relationships between entrepreneurship and business cycle or economic growth; entrepreneurial activity is approximated by wide variety of measures. Most of studies, bases on the assumption that entrepreneur is simply a business owner; and such approach to defining an 'entrepreneur' is broadly accepted among scholars, despite the fact that within this numerous group of those who are classified as 'entrepreneurs' , usually only a small selection of them may be classified as 'Schumpeterian entrepreneurs' (Schumpeter 1934 , Kirzner 1999 , Gick 2002 , in its generic sense. However, even though such approach is often an over-simplification, in most of empirical works, each type of business owner is treated as an entrepreneur; henceforth a number of private businesses is an accepted measure of entrepreneurial activity in given economy (Koellinger & Thurick 2009 ). The latter additionally implies that, across empirical the number of active business / enterprises (where a great majority of them is privately owned-business) is treated equivalently as number of small and medium sized enterprises, number of self-employed persons or -alternatively, number of entrepreneurs. Consequently, changes regarding, inter alia, number of start-ups, birth rates, net growth of firm population, business ownership rate (as the percentage of non-agricultural owners incorporated and unincorporated businesses relative to the labour force), in economic literature, are broadly accepted as measures approximating entrepreneurial behaviors and attitudes.
A major disadvantage in running extensive and detailed empirical research on entrepreneurship and SMEs sector is lack of availability of balanced time series allowing for reliable cross-country and cross-time comparisons. In this context, statistical datasets on self-employment are relatively well-balanced and longtime series are available, which allows for reliable comparisons both cross time and space. Bearing in mind the latter, data on self-employment are often considered as good measure of entrepreneurship, especially when one yields for international research in this area of interest. Data on self-employment, as an exclusive alternative, are also broadly applied in short-term analysis, when, for instance, are confronted with business cycle. Hence, despite multiple disadvantages, self-employment rates and business owners rates are commonly used by many researchers as a proxy of entrepreneurship (Iversen et (2012), a in so far we lack better alternative to measure entrepreneurial activity, but all limitation associated with data on self-employment as a proxy of the latter, should be borne in mind and when drawing conclusion and formulating recommendations.
Among scholars, treating data on self-employment as a measure of entrepreneurship has gained significant popularity in mid-80s of XX century. Previously, self-employment was considered as 'worse' alternative to being an employee. The opinion that high self-employment rate is a syndrome of economic underdevelopment, and should drop as country develops, was very common. However, over last two decades of XX century, economic situation has changed essentially (Carree et ay. 2007), and selfemployment has gained popularity as a 'source' of new jobs creation, contributing effectively to unemployment reduction, and constituting new and highly-demanded alternative to contract work. Since then onward, growing number of self-employment persons was perceived as a manifestation of entrepreneurial spirit, fostering long-term economic growth and development (see Thurik & Wennekers 1999 ). Despite the previous, it also shall be borne in mind that empirical evidence on the positive role of increasing number of self-employed people is scattered, demonstrates case-wise vulnerability, while according to several research, like for instance those of Davis et al. (1996) , or Blanchflower (2000) do not unequivocally confirm the hypothesis that growing self-employment enhances economic growth 3 .
When treating self-employment (absolute level, in-time variations or time-dynamics) as a measure of entrepreneurship, it shall be noted that this solution also has several limitations and disadvantages. Mueller they exhibit 'a fairly high degree of temporal stability'. According to Parker (2005) stability of these rates in given regions (countries) and stable differences between them may be explained by self-perpetuating occupational choices within regions (countries) affecting payoffs in entrepreneurship and in-paid employment. On the individual level it is highly probable that a person who is currently self-employed, in the future will be classified as such. Such kind of 'inertia' 4 on regional and national levels was observed in broad variety of research and reported in seminal papers of, inter alia, Parker (1996) found employer self-employment rates tend to behave pro-cyclically, while own-account self-employment rates evolve rather counter-cyclically. However the same authors in another paper they did not find such relationship in case of the USA economy.
When analyzing the nature of the emerging relationships between entrepreneurship and business cycle, one should pay special attention to discrimination between the so called 'pull-factors' and 'push-factors', which heavily determine entries and exits from 'self-employment. The 'pull-factors' and 'push-factors' Parker (2009) labeled as 'opportunity pull' and 'recession push' respectively, emphasizing that during expansion phase of business cycle people are more toward self-employment-oriented, while during recession phase choosing self-employment -as an alternative, is often perceived as the only opportunity to work and exclusive source of personal income. At the same time, it appears to be extremely difficult to provide exact calculations the number of those entrepreneurs for whose the 'pull-factors' were decisive, and -those for whom the 'push-factors' determined their decision to enter self-employment. However, it may be argued that those for whom the 'pull-factors' were decisive, are more active entrepreneurs, more success-oriented and are more likely to create contracted work posts. Conversely, the entrepreneurs motivated by 'push-factors' probably consider their self-employment status as casual, and once the recession is over are more likely to become contracted workers. Notably, the following scenario is also probable: during the recession phase of business cycle, the impact of 'pull-factors' is much stronger than during expansion phase; which implies that a significant number of entrepreneurs, bearing in mind relatively low production costs and high rate of bankruptcies, should enhance them to set up their own business and create innovation. Providing empirical proofs in for or against of one these scenarios, still remains a challenging task. In this context, empirical evidence and research provided by GEM, are considered to be exclusive as those discriminating entrepreneurs when their own motivation to set-up own business is considered (Koellinger & Thurik 2009, p.10) .
When discussing empirical research on entrepreneurship, the great majority of empirical evidence is based on self-employment data (total number of self-employed persons and/or self-employment rate). In here, it also should be noted that the total number of self-employed person reflects the net effects of inflows and outflows; and for this reason it should be carefully interpreted in terms of economic changes. Moreover, it is hardly possible to state whether self-employment entries may be treated as flow from unemployment and/or economically inactive group, and/or group of contracted workers. Analogously, we cannot identify the self-employment outflows.
In literature, there may be found empirically tractable arguments speaking in support of three different hypothesis regarding relationships between entrepreneurship and business cycle. These hypotheses are:
1. Entrepreneurship behaves pro-cyclically; 2. Entrepreneurship behaves counter-cyclically;
3. Entrepreneurship behaves a-cyclically.
Arguably, if we observe that growing/falling number of self-employed persons, increasing/dropping rate of self-employment (ceteris paribus) or increasing/decreasing number of firm entries is accompanied by negative/positive changes in gross domestic product that approximates business cycle, then we state that entrepreneurship behave counter-cyclically. However, if both self-employment and gross domestic product commove in the same direction, that is to say -we observe simultaneous growths in selfemployment and GDP, or drops both in self-employment and GDP; hence we claim that entrepreneurship behaves pro-cyclically. If, self-employment and GDP fluctuations around long-term trends are random, we may state that entrepreneurship behaves a-cyclically. Many claim that pro-cyclical entrepreneurship patterns are far better explainable by 'pull-factors' compared to 'push-factors'; which suggests that growing demand, prices and profits (during expansion phase of business cycle) attracts people to establish their own businesses, more effectively than low costs of entry and production during recession. During recession, reported low costs and barriers of entry, along with low costs of production may attract potential future entrepreneurs, unemployed persons or contracted workers, enhancing them to set up their own business. Additionally, a selection of 'push-factors' (recession push) may determine flows from employees to own account workers. There are several studies concluding on positive correlation between the short-term economic growth and entrepreneurship (self-employment). Such claims may be found in works of Shleifer (1986) , Audretsch, Acs (1996) , Grant (1996) Entrepreneurship is a leading indicator of business cycles.
Source: Authors` compilation.
New methodological approach. Concept clarification.
As argued in previous section, answering the question whether changes in entrepreneurial activityapproximated by, for instance, changes in total self-employment 5 tend to behave pro-cyclically, countercyclically or maybe are contemporaneous over business cycle, still remains a challenging task. Some attempts of identification of the relationships between these two variables encompass adoption of various statistical and econometric techniques; however still, all these methods seem to be conclusive and interpretive enough to provide clear answer to the latter.
This section presents newly developed methodological approach, which was designed to examine how entrepreneurial dynamics changes over business cycle. We have intended to keep this method simple, conclusive and interpretive, so it may be adopted in broad variety of studies. However, at the heart of our considerations is whether entrepreneurship, measured by total self-employment, demonstrates procyclical, counter-cyclical or contemporaneous behavior over business cycle. 5 In the paper terms 'entrepreneurship' and 'sel-employment' are used interchangeably.
Conceptualization.
Our methodology developed to measure the entrepreneurial behavior over business cycle, is based on the following assumption:
 Business cycle is measured as deviations from long-term trends in value of total gross domestic product expressed in real terms (corrected for inflation);
 Entrepreneurial activity is measured by total self-employment (  Self-employment data may be used both including, or alternatively, excluding self-employment in agricultural sector (depending on time series availability);
 Self-employment and gross domestic product time series are seasonally adjusted;
 Preferably, quarterly time series data are applied.
Suppose that stand for the number of people defined as self-employed 6 in national economy, where i denotes country and t -time; while expresses the value of total gross domestic product (in real terms), with similar notations. By convention, we target to unveil whether as a proxy of entrepreneurial intensity behaves pro-cyclically, counter-cyclically or contemporaneously over business cycle.
Defining business cycles, approximated by , as deviations from long-term trends , yields decomposing the time series into trend and the cycle. As the major aim of the proposed specification is to determine whether the variable demonstrates pro-cyclical, counter-cyclical or contemporaneous behavior, our primary interest turns into examining the comovements of cycle components ( )  and , which have been taken out of the original time series after its detrending.
Therefore, the original time series must be decomposed into two components that may be additively separable, as proposed by Hodrick and Prescott (1997 
where is the time series, is trend component, stands for the stationary cyclical component that is 
and so the cycle components follows as:
6 According to national concept. In what follows, we demonstrate this new methodology, which combines two different approaches to identify how entrepreneurship behaves with business cycle.
First Approach.
The first approach to identification whether entrepreneurship demonstrates pro-cyclical, counter-cyclical or contemporaneous behavior with the business cycle, involves standard time-series detrending procedures, which allow extracting the cyclical components from original time series.
Therefore, our time series on and are filtered and decomposed into long-term trends and cyclical components 7 .
Henceforth we obtain two long-term trends: ,
and:
. (5) with standard notation.
We argue that -as self-employment cyclical components may be labeled as 'entrepreneurship cycle', while -as GDP cyclical components may be labeled as 'GDP cycle'.
To observe the entrepreneurial activity over business cycle, on standard coordinate system we plot a number of observations (while the number of observation refers to the number of periods considered for analysis) -points; while each observation is defined by two coordinates determined by the value of cyclical componentsand , at exact time period -(see Fig.1 ).
We assume that changes in total self-employment are rather determined changes in gross domestic Source: Authors` elaboration.
The first step of the analysis involves calculations of correlation coefficients between and for the number of observations falling into respective quarters -1Q, 2Q, 3Q and 4Q, which allows for preliminary identification of the strength of pro-cyclical or counter-cyclical behavior of versus (see Table 1 ). However, importantly to note that to draw qualitative conclusion, total number of observation in each quarter (1Q, 2Q, 3Q and 4Q) is essential, as concluding on very limited number of observations may be misleading and lack representativeness. 
2Q 1Q
Counter-cyclical behavior of over the recession phase of business cycle (below GDP_trend line)
If r-squared of versus -r 2 <0 -relatively high/low changes in var1 (modulus) are accompanied by relatively low/high changes in var2 (modulus).
If r-squared of versus -r 2 >0 -relatively high/low changes in var1 (modulus) are accompanied by relatively high/low changes in var2 (modulus).
Pro-cyclical behavior of over the expansion phase of business cycle (above GDP_trend line)
3Q 4Q
Pro-cyclical behavior of over the recession phase of business cycle (below GDP_trend line)
Counter-cyclical behavior of over the expansion phase of business cycle (above GDP_trend line)
If r-squared of versus -r 2 <0 -relatively high/low changes in var1 (modulus) are accompanies by relatively low/high changes in var2 (modulus).
If r-squared of versus -r 2 >0 -relatively high/low changes in var1 (modulus) are accompanies by relatively high/low changes in var2 (modulus).
Source: Authors` elaboration.
Next, we propose to develop a new coefficient allowing identifying the 'entrepreneurship vulnerability' to business cycle. The Entrepreneurship Vulnerability Coefficients is as: ,
where represents self-employment deviation (%) from long-term trends, stands for gross domestic product deviations (%) from long-term trends, is country, -time period and stands respectively for Q1, Q2, Q3 and Q4 (as defined in Fig.1 and -neutral vulnerability ( ) to business cycle when (also see - Fig.2 ). Second approach to identification if entrepreneurship demonstrates pro-cyclical, counter-cyclical or contemporaneous behavior over business cycle, encompasses deployment of original time series on selfemployment and GDP, which are not decomposed into long-term trends and cyclical components. In this approach we rather target to conclude on pro-cyclical or counter-cyclical behavior of self-employment versus gross domestic product basing on detailed analysis of year-to-year dynamics of examined variables.
To this aim we define 4 variables:
where denotes country, -year, and the total period of analysis is given by . Moreover, we assume that over analyzed period , and .
We also assume that the following is true (see also 
Business cycle Expansion phase Recession phase
Self-employment dynamic >1 Selfemployment dynamic <1 Selfemployment dynamic > 1 Selfemployment dynamic < 1
The second approach allows defining 4 different cases, which may be easily distinguished regarding longterm trends in self-employment and gross domestic product. These are:
CASE_1: Original time series data on self-employment and gross domestic product demonstrate average year-to-year dynamics higher than 1, over analyzed period  ( and ).
CASE_2:
Original time series data on self-employment and gross domestic product demonstrate average year-to-year dynamics lower than 1, over analyzed period  ( and ).
CASE_3:
Original time series data on self-employment demonstrate average year-to-year dynamics higher than 1, over analyzed period ( ); while data on gross domestic product demonstrate average year-to-year dynamics lower than 1 ( ).
CASE_4:
Original time series data on self-employment demonstrate average year-to-year dynamics lower than 1, over analyzed period ( ); while data on gross domestic product demonstrate average year-to-year dynamics higher than 1 ( ).
In what follows we explain a. Entrepreneurship behavior in expansion phase of business cycle.
(CASE_1 and CASE_4)
As claimed in previous paragraphs, during expansion phase of business cycle, entrepreneurship may demonstrate pro-cyclical or counter-cyclical behavior.
a.1. CASE_1: ( and ). Fig.4 . versus -detecting pro-cyclical or counter-cyclical behavior of Self-employment. 
a.2. CASE_4: ( ) and (
). Fig.5 . versus -detecting pro-cyclical or counter-cyclical behavior of self-employment.
Self-employment behavior in expansion phase of business cycle. Self-employment average year-to-year dynamic < 1. Source: Authors` elaboration. Note: this specification assumes no time series detrending procedures, but it bases on the and year-to-year dynamics over analyzed period.. . versus -detecting pro-cyclical or counter-cyclical behavior of self-employment.
Self-employment behavior in recession phase of business cycle. Self-employment average year-to-year dynamic < 1. Source: Authors` elaboration. Note: this specification assumes no time series detrending procedures, but it bases on the and year-to-year dynamics over analyzed period. . versus -detecting pro-cyclical or counter-cyclical behavior of self-employment.
Self-employment dynamic
Self-employment behavior in recession phase of business cycle. Self-employment average year-to-year dynamic > 1. Source: Authors` elaboration. Note: this specification assumes no time series detrending procedures, but it bases on the and year-to-year dynamics over analyzed period. 
Entrepreneurial patterns in Italy. Pro-cyclical, counter-cyclical or random walk?
This section encompasses three consecutive parts. Section 5.1 briefly explains statistical data on selfemployment and gross domestic product in Italy, which have been used in our empirical research. Next, Section 5.2 presents summary statistics on self-employment and gross domestic product in Italy over the period 1995-2015. In this section we also demonstrate self-employment and GDP time series decomposition, and investigate comovements between examined variables by using cross-correlation methodological framework (Burns & Mitchell, 1946) . Finally, section 5.3 exemplifies adoption of our newly developed methodological approach to identification whether self-employment behaves procyclically or counter-cyclically.
Data
To demonstrate whether entrepreneurial activity demonstrates pro-cyclical or rather counter-cyclical behavior over business cycle, we consider the case of Italy. To this aim we use exclusively two types of economic time series: quarterly data on total self-employment (hereafter -) -to measure the intensity of entrepreneurship; and quarterly data on total gross domestic product 
where is the time series, is trend component, stands for the stationary cyclical component that is determined by the stochastic cycles across multiple periods (Cogley and Nason, 1995), and may be defined as unpredictable random component. Following the Eq. (7), it may be argued that the trend component may be calculated by simply extracting: (8) and so the cycle components follows as: and corresponds to = 6628 thousands of persons); while since then onward rapid decreases in total number of self-employed persons are noted.
Additionally, the left-hand graph shows considerably high and possibly positive relationship between selfemployment and GDP trends. Similar claims may be raised when looking at the right-hand graph where self-employment original time series are plotted versus GDP data. These may suggest that total number of self-employed persons and value of total gross domestic product are highly correlated over analyzed time periods, and they tend to 'move' in the same direction. This supposition may be also supported by calculated pairwise correlation coefficients for consecutive pairs of variables: and which is 0.92 (statistically significant at 5% level of significance); and and , which is 0.95 (statistically significant at 5% level of significance). Table 3 . Self-employment and GDP. Pairwise correlations. Italy, 1995q1-2015q2. be concluded from and density plots (see Fig. 10 below) , and descriptive statistics summarized in Table 4 , values of and vary between <-1.8%; 1.8%> and <-3.5; 2,8%> respectively, however a great majority of observations ranges from (-2%) to (2%) regarding both and . This again supports the supposition that entrepreneurship cycle and business cycle are positively correlated (see also correlation coefficient between and that is as 0.56 -see results in Table 3 ) Fig.9 . Self-employment and GDP cyclical components (%). Italy, 1995q1-2015q2.
Source: Authors` elaboration. define comovements of given pair of variable -and , as when: (1) -both variables and stand cyclical components and they commove in the same direction over the business cycle so that the correlation coefficient between these two results to be positive; or -(2) -reversely, when variables and standing for cyclical components commove in opposite direction over the business cycle so that the correlation coefficient between these two results to be negative. We also may argue that if the correlation coefficient between variables and stand cyclical components is close to zero, then and do not commove.
Regarding the business cycle analysis and comovements of different variables over it, we may say that if the calculated correlation coefficient between the variable explaining the business cycle and another defined variable is positive, it raises arguments that variable behaves pro-cyclically; while when the correlation coefficients is negative -variable behaves counter-cyclically. We may also state that if the correlation coefficients are either negative or positive, by close to zero -the variable demonstrates rather a-cyclical behavior. In other words, we treat calculated cross-correlation coefficients as a statistical measure of comovements between each pair of self-employment and GDP cyclical components Table 5 comprehensively summarize the results of the analysis of ; comovements over analyzed period in Italy. To be more specific, Table 5 reports cross-correlations between and at different lags and leads;
henceforth, the numbers defined as or , show whether detrended time series on selfemployment (entrepreneurship cycle) lead or lag business cycle (expressed as GDP deviations from longrun trend) by (in here -). If cross-correlation coefficient results to be highest at , then we it is argued that the self-employment and business cycle tend to move contemporaneously. The results of cross-correlation analysis comprehensively suggest that, over analyzed period, the correlation coefficients are typically positive, which again speaks in support of the hypothesis on procyclicality of entrepreneurship. Moreover, the highest cross-correlation coefficient is at t=0, hence entrepreneurship (self-employment) may be defined as moving contemporaneously with the business cycle. Regarding the periods (t-1), (t+1) and (t+2), the cross-correlations only slightly differ from the result at t=0, but most importantly they are still positive. Finally, we observe that the cross-correlations for the remaining periods are substantially smaller, switching from being negative to positive. This section targets to exemplify adoption of new methodology designed to verify whether entrepreneurship (measured as total self-employment) behaves pro-cyclically or counter-cyclically with the business cycle. In here, we deploy analogous economic time series as in Sect. 5.2, hence seasonally adjusted quarterly data on total self-employment and total gross domestic product (corrected for inflation) in Italy over the period . In what follows we present the results of our analysis, which are confronted with those formerly discussed in Sect. 5.2.
Entrepreneurship versus business cycle -
Similarly to the analysis in Sect. 5.2, original time series on self-employment and gross domestic product, Casual observation of Fig. 12 demonstrates that, in Italy over analyzed period, regardless the business cycle phase, self-employment -with only few exceptions, deviates from long-term trend at about (+/-1%), which proofs that patterns of entrepreneurial activity do not demonstrate abrupt ups and downs.
Over the same time period in Italy, GDP fluctuations around long-term trend are found to be far more intensive -at about (+/-2%), compared to self-employment fluctuations. The latter may suggest that, over analyzed period in Italy, regardless entrepreneurial patters are found to be pro-cyclical or counter-cyclical during expansion and/or recession phase of business cycle, the reaction of entrepreneurial activity to changes in GDP is relatively weak.
However confirming or rejecting this supposition yields more detailed analysis, which results are discussed in the reminder of this section.
Discriminating between defined four distinct quarters -Q1, Q2, Q3 and Q4, implies splitting the original empirical sample, into four sub-samples. Hence our initial sample covering 82 quarterly observations has been divided into four sub-samples, while each one identifies different relationship emerging between and , in Italy between 1995q1 and 2015q2. (see also Table 7 ) that indicates close to neutral entrepreneurship vulnerability to business cycle. However if 3 outlying observations -1996q2, 2012q1 and 2014q4 (see Table 6 ) -are excluded, the average significantly decreases, and results to be at about 0.46, which may be interpreted that pro-cyclical fluctuations of entrepreneurship during expansion phase of business cycle are at about twice weaker if compared to fluctuations of GDP over analogous time periods, and thus entrepreneurial activity maybe claimed as of weak vulnerability to business cycle. Source: Authors` calculations. Recession phase of business cycle.
Source: Authors` elaboration. Business cycle recession phase. Vulnerability coefficients of self-employment. Recession phase of business cycle.
Source: Authors` elaboration. Business cycle expansion phase. Vulnerability coefficients of self-employment. Business cycle recession phase. Self-employment Vulnerability Coefficients. Observations reported in the third quarter (Q3) (see also Fig. 15 observations where ( ), is at barely 0.52. All these results allow drawing more general conclusion that during recession phase of business cycles when self-employment behaves pro-cyclicaly, strong entrepreneurship vulnerability is evidently dominant, which additionally may be supported by the fact that average , if calculated for all 30 observation, is at 2.4 (see Table 7 ). Now, turning to the analysis of counter-cyclical behavior of entrepreneurship during both expansion and recession phase of business cycle, we discuss the results of Q2 and Q4 respectively. All 15 observations (19% out of total 82) falling into Q2, are classified are those representing counter-cyclical patterns of entrepreneurship during recession phase of business cycle (see Fig. 17 ). That is to say that decreases in GDP are accompanied by rises in self-employment ( >0 and <0). In this case calculated average , for all 15 observations, is at about , which may suggest strong entrepreneurship vulnerability to business cycle. Importantly, in 7 cases (time periods), the is higher than 1, while in another 8 is lower than 1; however average values of in these sub-samples are and respectively. Basing on these calculations, we may raise arguments speaking in support of hypothesis that during recession phase of business cycle pro-cyclical behavior of self-employment is characterized by strong vulnerability to GDP changes.
Finally, we have solely 11 observations classified for Q4, which exhibit counter-cyclical behavior of entrepreneurship during expansion phase of business cycle (see Fig. 16 ). That is to say that increases in GDP are accompanied by drops in self-employment ( <0 and >0). If all 11 observations are considered, the average is at about ; however it shall be borne in mind, that for two periods -2002q2 and 2002q3, the values of entrepreneurship vulnerability coefficient were -22.9 and -21.9 respectively, which heavily affects the calculated average. Hence, to obtain more reliable result we exclude these two observations, and the corrected average results at around -0.9. Considering the, corrected for outlying observation, average suggests relatively weak entrepreneurship vulnerability to the business cycle. However, one should be rather caution when drawing conclusions on the features of counter-cyclical entrepreneurial behavior during expansion phase of business cycles, as these results are violated by two outliers, are drawn basing on very limited number of observations and hence may lack representativeness and robustness. 
